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The relationship of cranial type to culture in coastal Peru is just 
beginning to be examined. Hrdlicka (191L 1914) maintained, as did 
earlier writers, that the basic natural type of the whole coast was 
brachycranic. He concluded, also, on the Itasis of certain ceramic as- 
sociations, that at least in the Chicama Valley this original round- 
headed type liad been supplanted larg(dy by one that was long-headed. 
Subsequently, however, Kroeber (19i2Gb, 19o0) identified the ceramics 
on which Hrdlicka’s conclusion was based as being Early instead of 
Late and hence decided that the earliest type was long-headed. More- 
oyer, Kroeber believes that this long-headed form did not change in 
the Chimu areti from Early to Late times. Elsewhere along the coast 
almost nothing is known about the changes that. may have taken place 
in the natural skull shapes. The chief reason for the lack of siicli 
information in a region where crania are so plentiful is the fact that 
most of the coastal crania are deformed. 

In the matter of the relationship of deformity type to cullure we 
have more information, owing chiefiy to Professor Kroeber's accurate 
observations. These observations pertain mainly to four parts of the 
coast: (1) Tlie region of Trujillo on the north coast, (2) about Lima 
on the central coast, (3) the Canete Valley south of Lima, and (4) the 
region of Nazea on the southern coast. Taking these four areas in the 
order enumerated, we may briefly summarize Kroeber's findings; 
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Around Trujillo the long-headed and undeformcd type of the Early 
Chimu people, according to Kroeber (102Gb, 1930), ^vas followed by 
a fronto-occipitally deformed tv[>e in the Middle period and in Late 
Cliiimi times by one often exhibiting simple occipital deformity. The 
variety of fronto-occipital deformity characteristic of this part of the 
coast has been classified by Imbelloni (1933) as ‘tabular erecta,” that 
is, with the occipital flattening vertically directed. Examples are 
shown in plates 11 and 12. 

In the Lima region the skulls of the Proto-Lima people, probably 
slightly earlier in time than the Early Chimu of the north coast, arc 
said by Kroeber (192Ga) to be undeformed. On the other hand, the 
skulls of the Sub-Chancay people, a population in a later cultural 
phase, show occipital flattening alone in the majority of cases. It is 
noteworthy, too, that burial position correlates with this subdivision: 
The Proto-Lima skeletons are found extended, whereas the Sub-Chan- 
cay skeletons are flexed. 

In the Canete Valley, where Kroeber (1937) found Middle and Late 
period burials, the skulls from the Middle period were the more ex- 
tremely deformed. In this case the pressure had been applied both 
high on the forehead and on the occiput in such a way as to broaden 
and lower the height of the vault. Some of the Late skulls are said to 
have simple occipital flattening. 

From Canete south into the Nazea area Kroeber (1026a) has 
called attention to the constant association of heavy frontal deforma- 
tion with the Sub-Xazea culture and of light simple occipital deforma- 
tion with the late Chinca culture. Examples of extreme deformity 
types from the south coast are shown in ])lates 13 and 14. The details 
of these types, which liave not been analyzed clearly as yet, seem to 
vary from site to site or valley to valley. However, their correla- 
tion with the several cultural phases is an established fact. As Kroe- 
ber (1930, p. 71) remai’ks, ‘kleformation, when its type and distribu- 
tions have been worked out, promises to be an important and con- 
venient criterion to culture classification because of the ease with 
which cranial material usually is obtainable.” 

In addition to these general corrclalions betvreen cranial or de- 
formity type and culture, as just outlined, a few measurements on 
culturally identified skulls also have been published. For these 
data we must acknowledge indebtedness again to Professor Kroeber. 
As these measurements stand now, however, they are very little 
more useful than those on earlier series identified only as to site. 
The reason for this low valuation is the fact that these identified 
specimens are small in number and most of them are deformed. 
There are. in fact, data on only two small series: One from the 
Chicama-^roche-Viru region (Kroeber, 1930), consisting of 49 adults 
(8 Early, G Middle, and 35 Late), and the other from the Canete 
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Valley, consisting of 34 unsexed adults (23 Middle, 11 Late). For 
both series the measurements are limited to the three diameters of 
the vault and the effect of deformity is not indicated. 

In following the progress of Professor Kroeber’s studies I have 
searched vainly through the large collections from coastal Peru in 
our National Museum for culturally identified specimens. For the 
most part the skulls are not labeled as to exact site. And even 
when the site is known, it may have existed through several cultural 
periods, or its cultural position may still be unknown. This condi- 
tion of our collections, as indeed holds also for most of the 7,000 
or so skulls from Peru in American museums (cf. Cobb, 1033), has 
resulted from the fact that collectors obtained the specimens from 
the surface or did not excavate them cai*efully. I do not mean to 
imply that these collections are not valuable; this, in any event, 
would be dispelled by the general studies that already have been 
based thereon (cf. esp. Hrdlicka, 1938, 1940; Stewart, 1931). Never- 
theless, this material must be considered of secondary importance 
in relating physical type and culture. 

In view of this situation, I decided, when an opportunity came in 
1941 to make a brief visit to Peru, that my primary objective would 
be to search for and. if possible, to examine culturally identified 
material in Peruvian museums. My efforts were rewarded to a cer- 
tain extent in Lima, thanks to the assistance of Dr. Julio C. Tello. 
I was able to study about 12 of the famous Paracas (pre-Nazea) 
mummies at the ]\Iuseum of Anthropolog}" (Magdalena Vieja) and a 
larger series of coastal Inca remains from Malcna at the Archeolog- 
ical Museum of San ]\Iarcos University. At Chiclin, thanks to a 
kind invitation from Sr. Eafael Larco Ho}de, I was fortunate in 
being able to examine a small skeletal series pertaining to two cul- 
tural periods in the Chicama-iMoche-Viru region. This material is 
preserved in the Museo Arqueologico ‘‘Kafael Larco Herrera.” 

The present report deals only with the series examined at Chiclin. 
I have felt justified in describing this new series at some length, in 
spite of the fact that it is small, for two reasons: (1) Because, as 
pointed out above, only 14 skulls certainly identified with the Early 
and Middle cultural periods of this region have been partly described 
(Kroeber, 1930), and (2) because (he recent work in the vicinity of 
Lima by Dr. Marshall T. Newman (see Strong, 1942) will supply 
comparable but more extensive data for the central coast. 

PROBLEMS 

Even though at this stage of our knowledge it is important to recoi^d 
small series that are culturally identified, every effort should be made 
also to discover the significance of this material. Something in the 
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v;ay of inleriiretatioii is possible in eoniieciion vrilli tlie present seri(»s 
only by reason of the existence in the U. S. Xational IMuseum of a large 
miscellaneous colled ion from the '"Chicama Valkyv.'’ This collection 
])robably is a random sampling from about 3U sites and represents all 
cultural periods^ 

Now it ha])pens that this miscellaneous collection includes both de- 
formed and undeformed skulls (see jilates 15 and 16). This fact 
makes it possible to assemble statistically adequate series of unde- 
formed skulls on the one hand and of deformed skulls on the other, 
on the basis of \yhich to seek answers to the following (luestions: (1) 
How does the homogeneity of the undeformed series compare with 
that of other populations? ( 2 ) Were the people who deformed their 
heads of the same skull type as those vrho did not follow this custom^ 
If in answer to the first of these questions we find a degree of homo- 
geneity comparable to that of other Indian ])opnlations, each from 
one ])lace and time, we may conclude either that the undeformed skulls 
found in the Chicama-Moclie-Viru region are all from one cultural 
period, or, as is more likely, that only one physical type has occupied 
tlie region. If, conyersely, this undeformed sam])le is found to be 
quite yariable in many of its characters, we will be dealing of course 
with a mixed population. The answer to the second question, then, 
which is self-explanatory, should also proyide data on the homogeneity 
of the deformed group for comparison with the undeformed. 

After inyestigatii]g these problems I shall discuss the classification 
of physical types in America as it relates to the material under 
consideration. 

CULTURE 



The division of the skeletal material seen at Chiclin into two parts 
re])resenting two cultural periods had been determined prior to my 
visit on the basis of the associated cultural objects, cliiefly potteiy. 
Secondary evidence for the division consisted of burial custojii, dis- 
coloration of the bones from accompanying pigments, and cranial 
deformity. These two cultural periods are knov:n, following the 
Larco terminology, as Cupisnique and Mochica. 

It was a pleasure to fuul the skeletal remains undei‘ consideration 
carefully preserved in individual wooden boxes constructed for the 
purpose. IMoreover, there was ready recourse when necessary to a 

^ IlrdlirUa stated in 1011 that his colloetions from tlio district of Trujillo “comprise* over 
1100 crania” (p. 7). Referrinj: to this collection in 1014 ho states that “over 1200 crania 
. . . were secured” (p. 45). AIthon^?h ahont 25 sknlls have been .sent away in exdianjres and 
42 others conld not be used in the ])reseiit study, the remainder nninbers 000, so that 
thero does not appear ever to have been (|uite s(» many skulls in this collection as has been 
stated. All this material is catalofjued “Chicaina Valley,” hut a small i)orcentaKe is from 
the Jloche Valley and intervening coast. Dr. Ilrdlicka tells me now that all usable 
exposed specimens were taken. 
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full pilot ographic and written record of the excavations and of the 
associated cultural objects. Theso splendid records greatly enhance 
the value of the collections as well as studies based thereon. 

The cultural picture, as given to me by Sr, Larco, briefly stated, 
is as follows The Cupisnique (Chavin of Tello. Middle Cloche I of 
Bennett) skeletons are found always flexed (see pi. 17a). The most 
common position is on the back with legs flexed either both on one 
side or one on each side. Other positions include side or face down. 
The graves are relatively simple, being only a circular or elliptical 
hole in the ground. One to fom* clay pots have been found accom- 
paipying the body, together with stone vessels and various semi- 
l^recious stones used as ornaments. The pottery is usually of a dark 
gray color, but may be orange-red or be decorated in combinations of 
red and black or red and white. Usually a red pigment had been 
placed in the grave in small l)ags, which subsequently rotted away, 
and hence some of the bones often are found to be discolored. Metals 
have not been eiK*ountei‘ed in the graves. 

In contrast to the Cupisnique graves those of the Mochica (Early 
Chimu of Kroeber, Eaily Moche of Bennett) ai’c fairly elaborate. 
There is a boxlike chamber constructed of rectangulai' adobes. The 
shape of this tomb is variable, being either irregularly elliptical, round 
or rectangular, simple or multiple. Sometimes there is a rude cane 
cofRn. The skeletons found in these tombs are always extended on 
the back with arms to the sides (see pi. 175). Positional variations 
include crossing of the feet and crossing of the hands over the pelvis. 
Accompanying the body there have been found 1 to 133 pieces of 
pottery, placed at the head and/or feet, or in especially constructed 
containers in the wails of the tomb. In the case where 133 pieces 
were found with the burial they were actually covering the whole 
body. This pottery is characterized by designs in red and vdiite and 
by a multiplicity of forms. (See also Kroeber, 1930; Bennett, 1939.) 
Encountered in the graves also are ornaments of gold, silver, and 
copper^ together with various semiprecious stones. 

The Cupisnique skulls usually show the fronto-occipital (^habular 
erecta'’ of Imbelloni) type of deformity, Vvdiereas the Mochica skulls 
are undeformed. 

There is some disagreement as to the relative age of these two cul- 
tures. Bennett, wdio visited this region in 193G, before any Cupis- 
nique graves had been found, places the Cupisnique culture as later 
than Mochica, on the basis of sherd analysis. He remarks ‘flhat tlie 

3 Sinco this was first written Sr. Larco’s jaiblioation “Los Cupisniqiies” (1041) has 
appeared, which,' together with “Los Moehicas" (103S, 1030), should be consulted for 
further details. I imderstaud that a temporally intermediate group between Cupisnique 
and iMochica now has been di.«covered. It has been named “Salinar.” Xotliing has been 
reported as yet concerning the skeletal type. 

Green cop]>er stain about the alveolus and face of the skull is a common (inding. 
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Cliavin Coast cerainics are not primitive, but extremely Avell finished” 
(1939, p. 93). Sr. Larco contends tlint Cupisniqiie is the older, basing 
liis argument on stratification (see pi. 17^?), the simplicity of the 
graves, and tlie absence of metals. On the other hand, judged from 
the findings elsewhere along the coast as described above, it is not 
unusual for the custom of cranial deformity to appear early and then 
disappear, only to reappear in modified form in later periods. How- 
ever, without attempting to decide this point I shall compare the skele- 
tal remains of these two groups in an effort to detect differences in 
jjhysical type. 

DEFORMITY 

Although the majority of the Cupisnique skulls were deformed, 4 
of the 13 examined appeared to have no deformity. Since two of these 
presumably undeformed skulls have an index above 80, there is the 
possibilit}" that they too may be deformed slightly. The most extreme 
case of deformity in this group is shown in plate 11. Here the flat- 
tening of the occiput is vertical and more on the left side than on the 
right. This contrasts with the Nazea type of deformity in which the 
occiput is rounded and usually symmetrical (pi. 13). The flat- 
tening of the frontal in this Cupisnique skull also is not so extreme 
as in the Xazca type, where a concave outline is not uncommon. The 
type of deformity characteristic of the Cupisnique skulls is fronto- 
vertico-occipital (‘‘tabular erecta” of Imbelloni), whereas that found 
among the Xazca people is parallelo-fronto-occipital (‘Tabular 
oblicua” of Imbelloni) and perhaps of the pseudo-circular subtype 
(Stewart, 1941). I disagree, therefore, with Dr. Kroeber (1930, p. 
G7) when he says that “in many cases the fronto-occipital deformation 
in the Chimu area is as pronounced as in the average Xazca culture 
skull, and of similar type.” 

Speaking of the Trujillo district as a whole, Hrdlicka (1914) ulti- 
mately concluded that all tlie deformed skulls had been modified in the 
same manner (fronto-occipital) but to varying degrees; that frontal 
deformit}^ had not always been permanent, or in other words that “ihe 
pressure on the forehead was inadequate to cause enduring changes in 
that region” (p. 48). Kroeber (1930, p. 70), however, distinguished 
between fronto-occipital and occipital deformity and believes that 
these two “preferential trends” represent dillerent chronological 
periods. Although I cannot decide this point, from my analysis of 
the undated material from the Chicama Valley (table 1)1 can undei’- 
stand Hi'dlicka’s viewpoint, for degrees of frontal and occipital flat- 
tening are rather closely correlated; that is, there is a tendency when 
occipital flattening is pronounced, for the frontal flattening to be defi- 
nite, but when occipital flattening is slight the frontal flattening 
usually is indistinct or absent. However, frontal flattening is quite 
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definite in only 10.8 percent of the collection, wliereas a corresponding 
grade of occipital flattening occurs in at least 3G.G percent. 

In many of the extreme cases the posterior part of the skull is 
bilobate, suggesting a deforming apparatus like that pictured by Car- 
ri(5n Cachot (1923, pp. 347-349) from Lambayeque. In the main, 
however, the deformity probably could have been produced by a cradle 
such as that pictured in plate 18 and dating from Chimu times. Such 
a cradle would permit the infant’s head to turn, and this might ac- 
count for the asymmetry of the occipital flattening that is to be seen 
in about 50 percent of all cases and is more common on the right than 
on the left side. 



Table 1 . — Intensity of deformity in erania from the Chieama Valley, Peru 



Type 


1 

Number' 


rcrcent 


Unde formed: 






Dolichocranic ^ _ 


234 


23. 5 


Brachvcranic ^ _ _ 


143 


14. 4 


Deformed: 


377 


37. 9 


Front, flat. si. or abs.; occ. 
flat. si. and s.vm. 


2 30 


3. 0 


Front, flat. si. or abs.; occ. 
flat. si. and asym. 


218 


21. 9 


Front, flat. si. or abs.; occ. 
flat. mod. or pron. (sym. 
or asym.). 


257 


25. 8 


Front, flat, mod; occ. flat, 
mod. or pron. (sym. or 
asym.). 


108 


10. 8 




010 


62. 1 



Asyininetry 



Rt. occ. flatter ^^lember 

- than Lt 248 

Lt.>Rt 230 

478 



Percent 
51. 9 
48. 1 



100. 0 



1 r.y inspectioD. 

2 Judged to be deformed. 



Even in the extreme stages of deformity a concave frontal flatten- 
ing seldom is seen among skulls from the Chieama Valley, Neverthe- 
less, the widening of the skull produced here by occipital compression 
is reflected in the proportions of the frontal bone; the frontal index 
(frontal chord/minimum frontal diameter X 100) usually is over 
80 and reaches as high as 94 and probably higher. On the other 
hand, skulls in the National Museum from Coyungo (Nazea area) 
not only have concave frontals but give frontal indices often between 
75 and 80, and in one case below 75. These narrow frontal bones 
correlate with the elongated skulls that typify the Nazea type of 
deformity (pi. 13). 



iGO 



PROCEEDINGS OF THE NATIONAL AIUPEl’M 



VOL. 93 



MEASUREMENTS 

CPvANIA 

The Cupisiiiciuo series (8 ninles. T) feimilos) is (oo small to \vai’i*ant 
drawinir eoneliision^ from the average meiisiiremeiits. The Mocliiea 
se]*ie.< (i:> males. 8 females), althciioh iK^arly t^viee as hu\^e. is still 
ioo sm<iH to a’ive more than li'ciierai inclicationsd In view of this 
situation T have ^’iven in table 2 the aveiay^es for these two series in 
comparison with tlie miscclhu'.eoiis imdeformed series from the Chi- 
ean)a Valley described abov(‘ (pag'e 15G). Since this miscellaneous 
s(‘jaes consist^ of r)0 individuals for each sex. its avei'ayes may he 
considered fairly reliable. 

Kxamination of tlie diUVrences between the iloclnca and the mis- 
cellaneous Chicama series shows that tlie mean measurements do not 
differ more than 2 mm. in the males and 0 mm. in the females, the 
averaize difference between tlie means being slightly over 1 mm. in 
the males and slightly under 2 mm. in the females. In the case of 
the six indices the avciage diffei’cnce between the means is 1.3 units 
for tlie males and 2.3 units for the females. When the small number 
in the i\Iochica series is considered, these figures indicate a fair 
degree of similarity. 

Althougli the means of these two series may show considerable 
resemblance, it is im})ortant also to consider the variability of all the 
undeformed skulls. In other vcords, restating the first problem listed 
above, how do the undefoi-med skulls from the Chicaina-nloche-Virii 
I’cgion represented in these collections compare in homogeneity with 
other populations? 

A convenient measure of variability is furnished by Howells’s 
'hnean sigma” (1941), but this is liased entirely upon European series. 
There are only a few standard deviations available for series of 
American Indians and especiall}^ those from single sites or single 
cultnres. However, from the available data I have selected three 
series that furnish interesting compailsons (table 3). Unfortunately, 
none of these is from South America. The Pecos series is interesting 
because it i‘epre.sents the undeformed and least-defoianed elements 
from a single site; the Southern Shell Mound and Arikara series, 
on the other hand, represent a' single culture or a single tribe as found 
in more than one site. 

Before con^>idering this com])arison in detail, we may note that 
the metrical variability of a cranial serie.s may be exaggerated by 
the unintentional inclusion of individuals of the other sex and of 
slightly deformed specimens. The difficulty of correctly sexing skulls 



?vIoasiirein(‘nts of the individii.al p]>ociin(ns of both series are piven in tiie appendix. 
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Tattle 2. — Crauiomcfric rontparisoth^ ^ 

I ^ I 

■Mr.cu>iiivr.iH>uo indices | ‘^""Isniqne ! Mochicu 



J.IiSG<‘U‘iTUTUS 

‘'Ti-ama 



MALES 



Diam. ant. -post, max 




(4) 


17. 4 


(in 


17. 7 


(50) 


17. 5 


Diam. lat. max 




(4) 


14. 5 


(11) 


13. 7 


(50) 


13. 9 


Bas.-brea;. height __ - _ __ 




(<i) 


1 3. G 


(11) 


13. 0 ; 


(50) 


13. 5 


Cranial index _ 




(4) 


S3. 6 


(11) 


77. 4 ' 


(50) 


79. 8 


Mean ht. index 




(2) 


85, J 


(10) 


86. 8 1 


(50) 


85. 8 


Cranial module 




(b) 


15. 2 


no) 


15. 0 . 


(50) 


15. 0 


Diam. front. min„ _ __ 




(8) 


2 9. 7 


(12) 


9. 1 ! 


(50) 


9. 2 


Alv. pt.-nasion 




(6) 


0. 8 


(12) 


G. G 


(43) 


(>. 8 


Diam. biz. max . . 




(2) 


2 1 3. S 


(11) 


13.4 ’ 


(42) 


13. G 


Facial index, upper 




(2) 


2 47, 3 


(10) 


45 . 7 ; 


(35) 


50. 3 


Endobas.-nasioii _ 




(h) 


10. 1 


(11) 


10 . 0 ; 


(50) 


10. 0 


Endobas.-subnas. ])t 





(b) 


8. 8 


(11) 


8. 8 


(50) 


8. 9 


Endobas.-prealv. j)t 





(6) 


10. 3 


(10) 


9. 8 


(45) 


10. 0 


Facial angle- _ 




(0) 


G9. 0° 


(11) 


72. 0° 


(43) 


70. 0° 


Alveolar angle _ - — 




(G) 


44. 


(11) 


51. 5° 


(43) 


51. 0^ 


Orbital ht. mean _ 




(G) 


3. 3 


(13) 


3. 3 


(50) 


3. 4 


Orbital br. mean 




(6) 


3. 9 


(13) 


3. 7 


(49) 


3. 8 


Orbital index mean 




(G) 


S4. 6 


(13) 


88. 8 


(49) 


89. 1 


Nasal height _ 




^G) 


4. 9 


(13) 


4. 8 


(50) 


4. 9 


Nasal breadth- _ 




(0) 


2. 4 


(12) 


2. 4 


(49) 


2. 4 


Nasal index _ 




«>) 


50. 1 


(12) 


49 . 1 


(49) 


49 . 9 


Upper alv. arch length _ __ 




(5) 


5. G 


(11) 


5. 4 


(41) 


5. 4- 


U])pcr alv. arch breadth 




(4) 


0. G 


(10) 


0. 4 


(35) 


G. 4 


Upi^er alv. arch index 




(4) 


117. S 


(10) 


130. 3 


(35) 


118. 5 


FEMALES 


Diam. ant. -post, max 




Cl) 


17. 3 


(8) 


17. 0 1 


1 (50) 


IG. 8 


Diam. lat. max 





(1) 


12. 9 ! 


(8) 


13. 4 


(50) 


13. G 


LretT hoifrht 




(2) 


12. (> 


(G) 


12. <8 


(50) 


12. 9 


Cranial index 


— 1 


: 


74 . 6 


(8) 


79. 3 


(50) 


81. 2 


Mean ht. index. _ _ _ 




1 (2) 


8t 4 


(G) 


84. 8 


(50) 


85. 0 


Cranial module. _ - 




(1) 


14. 0 


(G) 


14. 4 


(50) 


14. 4 


Diam. front. min__ 




(4) 


2 9. 1 


(8) 


9. 0 ' 


(50) 


8. 9 


Alv. pt.-nasion _ 




(4) 


6. 2 


(4) 


G. 8 


' (4G) 


0. 5 


Diam. l:»iz. max 




(2) 


2 13. 2 


(4) 


12. 8 


(4G) 


12. 7 


Facial index, upper. . _ _ 




(2) 


2 47 . 0 


(4) 


53. 8 


(43) 


51. 1 


Endobas.-na>ion 




^2) 


9. 2 


(G) 


9. 8 


(50) 


9. 5 


Phidobas.-subnas. pt _ 




(1) 


8. G 


(4) 


8. 9 


C50) 


S. 5 


p]ndobas.-prealv. pt_ _ 




(1) 


10. 0 


(4) 


10. 2 


(40) 


9. 6 


Facial angle _ _ . 




(1) 


GO. 5° 


(4) 


68. 0° 


(4G) 


G9. 5° 


Alveolar angle 




(1) 


44. 0° 


(4) 


49. 5° 


(4G) 


50. 5° 


Orbital height mean. _ — 




(4) 


3. 1 


(4) 


3. 4 


(50) 


3. 4 


Orbital breadth mean 




(U 


3. 0 


(4) 


3. 8 


(50) 


3. 7 


Orbital index . _ _ 




(4) 


84 . 6 


(4) 


91. 0 


(50) 


91. 4 


Nasal height . _ _ 




(4) 


4. 5 


(4) 


4. 0 


(50) 


4. 7 


Nasal breadth __ 




(4) 


2. 4 


(4) 


2. 4 


(49) 


2. 4 


Nasal index _ 




(4) 


54 . 8 


(4) 


51. 3 


(49) 


50. 6 


U]:»per alv. arch length 




(3) 


5. 0 


(4) 


5. 0 


(43) 


5. 2 


Uoper alv. arch breadth 




(2) 


5. 8 


(2) 


G. 0 


(37) 


G. 1 


Upper alv. arch index. — _ 




(2) 


117. 0 


(2) 


107. 3 


(36) 


116. 2 



« Measurements obviously altered by deformity not includ*"d fsee Appendix for individual nieasurenu'nts). 
* Probably altered by deformity. 



1G2 



PROCEEDINGS OF THE NATIONAL MUSEUM 



VOL. 93 



increases Avhen they are isolated from the skeleton. This factor 
])r()bably plays a part in the Peruvian series. As for deformity, no 
one can be sure of entirely excluding it, because there is then the 
danger of going too far and removing true brachycranic individuals. 
As others have noted (see Stewart, 1940), the Pecos series includes 
a good number of slightly deformed skulls, which fact is reflected 
in the high sigmas for the vault diameters and indices. Then, for 
our purposes, the Shell Mound and Arikara series, being largely 
sexed from the skeleton and being completely free from deformity, 
furnishi the best check on variability. 



Table 3. — Comparative standard deviations: Males 



.Mcasuremcnls nnd indices 


Combined 
Bcriu ian.s i 


Pecos 2 


Soutlicni 
Shell Alounds ^ 


Arikara < 


Diarn. ant. -post. max_ 


(65) 


6. 


01 


(46) 


8. 


15 


(54) 


5. 41 


(51) 


5. 


20 


Diam. lat. max 


(65) 


5. 


46 


(45) 


6. 


14 


(55) 


4. 92 


(51) 


4. 


27 


Bas.-bref^. height __ __ _ 


(63) 


4. 


63 , 


(34) 


6. 


49 


(28) 


3. 86 


(50) 


4. 


95 


Cranial index __ 


(65) 


4. 


44 


(13) 


4. 


81 


(52) 


3. 24 


(51) 


3. 


20 


Cranial module 


(62) 


3. 


GO 


(33) 


5. 


08 


(27) 


2. 99 


(52) 


3. 


17 


Diam. front. min_ 


(66) 


4. 


54 


(50) 


6. 


27 

95 


(54) 


4 55 








Alv. pt.-nasion 


(57) 


2. 


88 


(112) 


3. 


(33) 


3. 57 


(5T) 


3. 


43 


Diam. V)iz. max 


f55) 


4. 


79 


(102) 


6. 


17 


(21) 


5. 27 


(52) 


4. 


49 


Facial index, upper _ 


(47) 


2. 


46 


(90) 


3. 


28 







(50) 


2 


85 


Endobas .tasion 


(63) 


O 

<>• 


94 


(27) 


O 

o. 


78 


(2S)" ' 


3. 10 








Endobas.-prealv. pt 


(57) 


4. 


98 


(25) 


3. 


38 












Orbital ht., left 


(58) 


1. 


65 


(117) 


1. 


60 






(43m) 


1. 


98 


(^rbit.ol hr left 


C''^9) 


1. 


70 


017) 


1. 


89 




(43m) 


1. 


13 


Orbital index, moan 


(64) 


4. 


21 


(120) 


4. 


57 






(43) 


4. 


53 


Nasal hcia:ht__ 


(65) 


2. 


31 


(125) 


2 


74 


(39) 


2. 61 


(53) 


2. 


11 


Nasal l’>readth__ 


(63) 


1. 


67 


(126) 


T! 


57 


(34) 


2. 12 


(53) 


1. 


77 


Nasal index 


(63) 


3. 


94 


(124) 


4. 


27 


(32) 


3. S3 


(53) 


3. 


63 


Upper alv. arch Icnglh 


(54) 


2. 


72 


(100) 


2. 


82 












Upper alv. arch breadth 


(46) 


S. 


07 


(97) 


3. 


29 






Upper alv. arch index 


(46) 


6. 


10 


(97) 


6. 


42 







J Cupisnique, ]Mochica, and Mi.<<ct‘llaiicoiis Chicaina fi;cu taMo. 2). 

2 Ilooton (1930). Total sorios A: 50 or loss individuals renn'sont the “iindoronuod” siibserios; hi«;hor 
numbers include deformc'd skulls. 

•'» Newman and Snow (1012). Total Shell T'^lound Serie.s, table 27. 

* Von Bonin and Morant (193SV table 12. TIu* fi^uros for cranial modulo and upper facial index have 
been supplied by the author. 

In examining table 3 we see that the Peruvians show about the same 
variability as the Arikara and Shell Mound series, except chiefly in 
the cranial index and the length and breadth of the skull. There 
seems to be good reason to believe, therefore, that this unnatural 
variability of the vault diameters, as in the case of the Pecos group, 
is caused by the inclusion of a few slightly deformed individuals. 
We may note that Howells (1941) reports a “mean sigma” for the 
cranial index of 3.22 for 23 European series, and von Bonin 
and Morant (1938’) give 3.12 for 14 North American Indian scries 
comprising 1,073 skulls. 
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These findings have suggested to me that by removing the most 
brachycranic and presnmably slightly deformed skulls from the 
^hmdeformed” Peruvian series, until a more natural \ariability is 
obtained, I could obtain a truer undeformed range, as well as a truer 
mean. Acting on this thought, I have reduced arbitrarily the male 
range from G8.2-90.5 to 68.2-82.6. This deletion results in the follow- 
ing distribution : 

(/lass; series Removed 

G5-(i».a 1 

70-74.9 J 

7.'>-7'J.9 -- 

S0-S4.9 It 8 

85-89.9 <> 

90-94..5 t 

Total t.5 

The new scries gives a standard deviation of 3.29 for the cranial 
index and a mean of 77.8. The length then becomes 177 mm. (S. D. 
5.53) and the breadth 138 mm. (S. D. 4.G2). These means are close 
to those of the Mochica series given in table 2 and probably approx- 
imate the true undeformed type. 

Since we have definite evidence now from this northern coastal 
region that cranial deformity is linked with culture, it is desirable 
to know whether the custom of deforming the head was introduced 
without a physical change in population, or whether there was a 
population replacement by a phj^sically difterent people who practiced 
this custom. This is the second problem listed above. In attempting 
to solve this I have measured a series of 50 deformed Chicama Valley 
skulls of each sex for additional comparison with the miscellaneous 
undeformed scries. Tlie measurements Inive been restricted to those 
that 1 have assumed to be least affected by deformity, which means 
chiefly facial measurements. In table 4 I give the differences between 
the means of these two series together with their probable errors and 
X p. e.’s. 

Of the 12 measurements and indices here listed, G show higher and 
4 show lower means for the deformed group in both sexes. The two 
remaining measures show very small differences that vary in opposite 
directions in the two sexes. Two of the higher means in the males 
and three in the females appear to be significantly different; that is, 
they exceed three times their probable errors. It is noteworthy as 
regards the higher measurements in the deformed group that face 
height and orbital height are increased significantly in both sexes, 
while there is also an increase in nose height in both sexes that 
approaches significance at least in the males. This increase in the 
absolute heights of the face, orbits, and nose cannot be reconciled 
with the type of deformity present. 
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IWmn 4 --Melrical differences (mm.) hctieccn ilefonned and undefonned crania: 

MiseeUancoiis Chieama 



Deformity ^'o. I Ran-je | Moanip. e. | Xp. e. 

MALES 

Alveolar Roint-nasiox 



rndofonnccL. _ - ' 


o7 


02-75 - 


07. 53 i 0. 20 ' 


Deformed — 


49 ' 


03 77 


70. 00 ±0. 32 


Difference — 


- 




2. -17i0. 41 6.02 


E N D O R A SIOX'N A SIOX 


rndefcrined 


03 


02-109 


100. 24 iO. 33 . 


Deforiiied — 


54 


87-105 


97. 70 iO. 35 


Difference 


-- -- 




2. 48- 0. 48 ' 5. 17 


Endorasion-prealveolar Point 




Undefonned .. -- 


57 


SS-IOS ' 


ICO. 00-0. 41 


Deformed- _ - -- 


1 50 


90-110 , 


98. 74 ±0. 4.3 , 


L)ifTcrence 




1 

1 


1.20 + 0.02 2.03 

1 1 


Orbital Height, Left 


I^ndeformed- __ - — 


1 .58 


30-37 


] 

1 33. 53 ±0. 15 


Deformed 




:!l-39 


34. iiS IE 0. lo 


Difference — 




1 


i 1.05 ±0.21 5.00 

1 


Orbital Breadth, Left 


1 ndeformed- . - — 


50 


1 

1 33-41 


37. 71-0. 15 


Deformed __ __ — 


50 


35-42 


38. 24_e0. 10 


Difference 




■ ■ 


0. 53±0. 21 2.52 


Orrital Index, -Mean 


Undefonned- _ _ 


! 04 


! 79. 0-101. 8 


89. 01 ±0. 30 ' 


Deformed 


54 


' 77.8-100.0 


90. 39 - 0. ! t 


Difference 


1 


-- 


1.38-1-0.57: 2.51 

1 



Xasal Height 



Undefonned 


05 


44 53 


48. G()±0. 19 


Deformed 


. 54 


45-57 


49. 35 ±0. 22 , 

1 


Difterence . 


1 

: i 

1 1 


— 


0. 75 ± 0. 29 2. 59 

_l_ 
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Table 4. Metrical differences {in}n.) detireen deformed and nndeformed crania: 

MiseeJlaneoiis Chieawa — LontimuHl 



Deformity 


Xo. 


Range | 


Meaiizbp. e. | Xp. c. 


MAIJ'S — Continued 
Nasal Breadth 


Undefornicd - - - - 

Deformed - 

DilTerence — 


63 
34 I 


2D2S 
20 27 


24. 27 ±0. 14 i 
23. 54 ±0. 14 




0. 73 ± 0. 20 3. 65 


Nasal Index 


Un deformed - 

Deformed . ^ - - - — 

Difference - 


' 63 

: 34 


42. 3-60. 0 
41. 7-58. 7 


' 49. 95 ±0.31 

1 47. 75 ±0.32 


j_ 

1 

1 




2. 31 ±0.47 , 4.91 



Upper Alveolar 


Arch Le.ngth 






l^ndeformed - - j 


54 ' 


49 60 


54. 28 ±0. 25 1 




Deformed j 


49 ! 


49-59 


54. 35 ±0. 22 ! 

1 










0. 07 ±0. 33 


0. 21 








1 




Upper Alveolar 


Arch Breadth 






Uiideformed 


46 


59-73 


04. 26-^0. 30 




Deformed 


45 


59-73 


05. 20 ±0. 29 j 




Dilference 






0. 94 ± 0. 42 


2. 24 


Upper 


Alveolar Arcu Index 






Undefonned -- 


46 


108. 5-134. 0 


1 118. 71 iO. 61 


1 

1 


Deformed 




111. 3-131. 6 


' 120. 15 4: 0. 57 

j 


i 


Difference 






1. 44 i 0. 83 


1. 73 



FEMALES 



Alveolar Point-Nasion 



T "14 H f-f ot*m ed - - - 


52 1 


57-75 


05. 00 ± 0. 30 




Deformed 


51 i 


59-72 


GO. 39 ±0. 27 




Difference ' 


1 


--- 


1. 39 iO. 45 


3. 09 


Ex do basic 


.n-Nasiox 






Undeformed 

Deformed 


1 

! 51 


91 -1C3 
8G-98 


95. 62 ±0. 25 
91. 51 ±0. 30 


1 

! 

1 


T^i PO 


! 




4. 1 1 ± 0. 39 


1 10.54 










— 



VOL. 03 



166 PROCEEDINGS OF THE NATIONAL MUSEUM 



Table 4. — Metrical differences {mm.) heticccn deformed and undeformed crania: 
Miscellaneous Ch icama — Conti iniod 



Deformity 


No. 


^ Range 


Moan±p. c. 


Xp. c. 


FEMALES- 


-Continued 






Endobasiox-Prealveolar Point 






Un(leforincd._ - ^ - - 


")0 


91-107 


97. 02 ±0. 34 




Deformed __ _ 


47 


SS-100 


94. 19±0. 33 




Difference-- 






2. S3±0. 47 


G. 02 


Orbital Height, Left 


rndeformed-.- _ — — 


oo 


30-37 


33. GG-bO. 14 




Deformed - - - - 


52 


31-37 


34. 44 iO. 14 




Differenee 






0. 78 ±0. 20 


3. 90 


Orbital Breadth, Left 






Undeforiiied — 


54 


34-41 


3G. 82 ±0. 12 




Deformed-- - - 


52 


34-41 


3G. G0±0. 13 




Difference 


' I 


1 


0. 22i0. IS 


1. 22 


Orbital Index, Mean 


Undeformed . . — -! 


50 


78. 4-100. 0 


91. 31 ±0. 39 




Deformed- -- - - 


52 


85. 1-101. 4 


93. 20 ±0. 33 




Difference | 


] 


1 


1. 89iC. 51 


3.71 



N.vsal Height 



Undeformed -- 1 50 




42 53 


-If). 5,')±0. 23 




Deformed 1 52 




41-51 


47. 02 ±0. 20 




Difference. .- ! 




0. 17 ±0. 30 


1. 5 



Nasal Breadth 



Unfleformed . _ - - 

Deformed-- _ — -- 

DilTerence _ . _ 


55 1 
52 : 


20-28 

20-27 


23. G9±0. IG 
23. 10±0. 14 


1 

1 

! 2. SI 

1 






0. .59 ±0. 21 




i 




Nasal Index 


Undeforined _ — 


1 55 


43. 5-jS. 7 


50. SS±0. 37 




Deformed- _ 


52 


40. 8-CO. 0 


49. 22 ±0. 35 




Difference. . 


1 


i 

1 


1. GG±0. 51 


3. 2G 
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Taulk 4. — Metrical differences (mm.) hetween deformed and nndeformed crania: 
MisceUa neons C Ji ica ni a— Conthixied 



Deformity 


No. 


Uango 1 


1 

Meanip. <*. 


1 

Xp. c. 


FEM A LE8— ('on tin lied 






Upper . 


Alveolar Arch Length 






Uiidcforiiietl _ . . - _ 


49 


48-58 


52. 51 ±0. 25 




Deformed — 


48 


48-59 


52. 08 ±0. 26 




Difference 






0. 43 ±0. 36 


1. 19 











Upper Alveolar Arch Breadth 



Un deformed . _ — 


40 


55-67 


GO. 90 ±0. 29 




Deformed- _ 


47 


55-66 


Gl. 38 ±0. 25 




Difference _ __ — 






0. 42 ±0. 38 


1. 10 



Upper Alveolar Arch Index 



Undeformed __ 


39 


103. 4-127. 1 


115. 82 ±0. G6 




Deformed - 


45 


103. 8-129. 2 


117. 9S±0. GO 




Difference 






2. 16±0. 89 


2. 43 











Of the four lower means in the deformed group, two — eiidobasion- 
iiasion, endobasion-prealveolar point — probably can be explained by 
the deformity.^ The decrease in endobasion-nasion is significant sta- 
tistically in both sexes, and that for endobasion-alveolar point is 
significant at least in the females. The decrease in nasal breadth and 
the lowering of the nasal index, which also are statistically significant 
in both sexes (except for nasal breadth in the female, which ap- 
proaches significance), are contrary to the general broadening of the 
face that might be expected from the deformity. 

Thus it seems to me that the lengthening of the face and narrowing 
of the nose in the deformed group, being contrary to changes that 
might be expected from the type of deformity present, and being statis- 
tically significant, indicate a true physical dilference between the two 
populations. Moreover, the deformed sample seems to be somewhat 
more homogeneous than the undeformed, if we can judge by the 
standard deviations of the facial measurements shown in table 5. 

5 Sliapiro's attempt (1028) to fiiia “a correction for artificial deforniity skulls” is 
based on the assumption that hasioii-nasion is uiiaffected by deformity. In support of this 
premise he cites figures for two I’atagonian series, two Middle Mississippi eiiltural groups 
from Ohio and Tennessee, and the I’eeos series. It is quite unlikely that the degree of 
deformity in any of these gronps equals that in the reruvians under consideration, espe- 
cially as it affects the base of the skull. The circular deforniity of the Patagonia ns would 
not alter the cranial base as much as the occipital flattening of the Pueblos, but the latter 
even is less extreme in this respect than would be expected owing to its frequently 
asymmetrical character. 
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Tmilk o.Standn nl dcriation.s of mcasurnncut least affected hy deformity 



Mal« Friiialu 

Mcasuroinonl.s an' 1 indict s — “ " 

; I’tidcffnnicd Duforniufi l’nd<'form'Hl Deformed 



Alv. pt.-iia.-^ion 


(n7) 


O 


SS ' 


(49) 


3. 


27 


(32) 


3. 


88 i 


(51) 


2. 


83 


Kiidobas.-nasion. 


(h3) 


3* 


94 i 


(54) 


3. 


77 • 


(57) 


2. 


82 , 


(51) 


3. 


1 5 


Eiidobas.-prealv. pt . _ — 


(o7) 


4. 


98 


(50) 


4. 


47 


(50) 


3^ 


.59 ’ 


(47) 


3. 


37 


Orbital ht., left — 


(58) 


1. 


05 


(52) 


1. 


04 ; 


(55) 


1. 


49 


(52) 


1. 


55 


Orbital br., left . 


(59) 


1. 


70 


(50) 


i. 


71 ! 


G54) 


1. 


33 


(52) 


1. 


42 


Orbital index, mean__ 


i(U) 


4. 


21 


(54) 


4. 


85 


(50) 


4. 


34 


(52) 


o. 


nO 


Xasal height 


1 (05) 


9 


31 


(54) 


2. 


38 


(50) 


2. 


59 


(52) 


2. 


10 


Xasal breadth 


1 (03) 


L 


07 


(54) 


1. 


.5.5 


(55) 


\. 


73 


(52) 


1. 


55 


Xa:<al index 


' (63) 


3. 


94 


(54) 


3. 


50 


(55) 


4. 


00 


(52) 


3. 


73 


Upper alv. areh length 


' (54) 


2. 


72 


(49) 


2. 


2.5 


(49) 


2. 


59 


(4S) 


2. 


02 


Upper alv. arch breadth. 


(40) 


3. 


07 


(4.5) 


O 


90 


(40) 


o 


72 


(47) 




54 


Upper alv. areh index __ 


(40) 


0. 


10 


(44) 


5. 


59 


(39) 


a 


12 


(45) 


a 


03 



LONG BONES 

Some lon^ bones vrere present in 12 inclividnals from tlie Cupisniqiie 
group, but in only 3 Mocbicas. As a result, when the measurements 
are stibclivided aecording to sex and side, the greatest number in one 
group is 5. Owing to these small numbers and the lack of suitable 
comi)arative data, I have preferred to give the individual measure- 
ments rather than averages (tables 6-S). However, for the femur 
(table 7) I have included Hrdlieka’s (1038) averages on a miscel- 
laneous Chicama series. This series diliVrs from that given in con- 
nection with the skull in that it represents the total population of the 
valley and not just that part practicing, or not practicing, deforma- 
tion. 

Because the culturally dated material is so scanty, it is impossible 
to determine whether the Cnpisnique and jMochica peoples ditfered in 
stature. It v/ill be useful, hovrever, in connection with th(‘ subse- 
quent discussion to know the approximate stature of these peoples. 
The best figures are perhaps obtained from Hrdlicka's femur and tibia 
lengths^ with the aid of Pearson's formula e (ISOS) ; namely, 150.4 
cm. for males and 147.7 for females. 

” I am indebted to Dr, Ilrdli<’'ka for supplying me with the tibial lemxtli of the riiicaina 
series from manuscript: Averase for 200 male rierht. 114.70 cm.; leO female right, 
31.07 cm. 
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Tabij: 6. — Individual measurements {cm.) of the upper extremity hones 



No. 

1 




Humc’ 


rus; 




Radius: 

Lt. 

max. 


Ulna: 

Lt. 

max. 


Clavicle: 
I.t. mux. 


Lt. max. 


Diam. 
max. at 
j middle 


Liam, 
min. at 
middle 


Index of 
.shaft 




CUPISNIQUE, 


Male Right 








CU 4 


! 

1 






24. 0 


25. 4 


13. 1 


CU 5 


30. 7 


2. 0 


1. 7 


So. 0 








CU 7 


30. 4 


2. 1 


1. 7 


81. 0 






15. 9 


CU 10 














13. 6 


CU 12 














14. 8 


CU 13 


28. 1 


1, 9 


1. 0 


81 e 


21. 2 




12, 8 



MocmcA, Male Right 



1 

M 16 


1 

30. 6 


2. 1 


1. 5 


71.4 


1 i 


M 19 ^ 


1 ; 13.6 


! 










1 1 



CuPisxTQUE, Male Left 



CU 4... 
CU 5... 
CU 7__. 
CU 12__ 
CU 13., 



29.3 
30. 1 


00 


1. 5 
1. 5 


83. 3 
71.4 


1 








! 1 


i 






i ! 


! 







24,8 



13. 

15 . 



23. 1? 
21. 5 



12. 7 



Mochica, Male Left 



M 16 


1 1 

29.7 1 


2. 1 


1. 5 








14. 7 


M 19 




24, 0 


13. 4 




i 








i 





CuPis>JiQUE, Female Right 



CU 1 










21. 5 


1 

1 


CU 3 


27. 6 


1. 9 


1. 4 


73. 7 




1 


CU 9 


27. 3 


1. 6 


1. 6 


100. 0 


20. 3 


21. 6 1 



CupisNiQiTE, Female Left 



27. 9 
27. 4 
26. 8 


CD 00 CD 


1. 2 
1. 4 
1. 4 


73. 0 
77. 8 
87.6 


21. 5 
20.4 
20. 3 1 
19,0 




13. 3 
13. 2 
13. 0 















491730 — 43 — 



CD Ct 
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Table 7. — Individual measurements (cm.) of the femur compared 'ivith averages 
for a MisceUancous Ghicama series 



Xo. 


Lt. max. 


Lt. t>i- 
cond. 


Diam. 
a.-p. at 
middle 


Diam. 
lat. at 
middle 


Index of 
shaft 


Diam. 

max. 

upper 

flat. 


Diam. 

min. 

upper 

flat. 


Platy- 

raeric 

index 


Cun.sNiQUE, male right 


CU 4 




38. 8 


2. 4 


1 2. 4 


100. 0 


3. 0 


2. 1 


70. 0 


CU 5 


40. 2 


40. 0 


2. 5 


1 2. 5 


WO. 0 


3. 1 


2. 2 


71. 0 


CU 10- 


41. 7 


41. 3 


2. 6 


2. 5 


, 96. 2 


3. 3 


2. 3 


69. 7 


CU 13 


38. 7 


38. 4 




2. 3 


So. 2 


2. 7 


2. 3 


85. 2 







Mociiica, male 


RIGHT 










M 19 




40. 2 


2. 5 


1 2, 4 

1 


96. 0 


3. 0 


2. 2 


73. 3 


Miscellaneous Ciiicama, male right t 




41. 3 


40. 9 


2. 7 


2. 7 


99. 6 


3. 3 


1 

2. 3 


1 69. 6 


CUPISNIQUE, MALE LEFT 



CU 2 


38. 2 


37. 9 


2. 3 


2. 1 




2. 8 


1. 9 1 67.8 


CU 5 


39. 9 


39. 7 


2. 5 


2. 7 


|i05. 0 


3. 3 


2. 2 ! 66.7 


CU 8 


39. 6 


39. 4 


2. 7 


2. 4 


88. 9 


2. 8 


2. 2 7S. ff 


CU 10 


41. 8 


41. 3 


2. 6 


2. 4 


92. 3 


3. 4 


2. 3 ! 67. 1? 


CU 13 


38. 7 


38. 5 


’ 2. 7 


2. 4 


88. 9 

1 


2. 8 

1 


2. 4 1 85.7 





Miscellaneous Chicama, male 


LEFT 








41. 8 


41. 4 


2. 7 


2. 7 


100. A 


3. 3 


2. 3 1 69. 7 


CUPIS.MQUE, female RIGHT 


CU 1 


38. 4 


37. 9 


2. 4 


2. 2 


91. 7 


1 

2. 6 


1 

2. 0 1 76.9 


Mochica, female right 



41. 9 


41. 6 


2. 9 


2. 4 


82. 8 


2. 9 



Miscellaneous Ciiicama, female rigut 





37. 4 


2. 3 


2. 3 


100. 9 


2. 8 


2. 0 



CUPISNIQIE, FEMAIE LEFT 



CU 1 


38. 9 


38. 3 


2. 4 1 2. 2 


91. 7 


i 

2. 0 


1. 9 


76. 0 


CU 9 


37. 6 ! 

1 


37. 2 

i 


2. 3 2 ! 0 

1 1 


87. 0 


2. 4 


1. 9 


79. 2 



Miscellaneous Chicama, female left 



1 

I 37. 9 


37. 4 

1 


2. 3 j 


2. 3 


101. 8 


2. 8 1 


2. 0 



' 1938. Males: 200 ripht, 200 left; females: 200 ritiht, 150 loft. 
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Tables . — Individual mea-‘<urements (on.) of the tibia and fibula 



No. 



Tibia 



Lt. 


Diam. a-p. 


Diam. lat. 


Index of 


in position 


at middle 


at middle 


shaft 



Fibula: 
Lt. ma?c. 



CupiSNiQUE, Male Right 



CU 8 


34. 0 


3. 0 


2. 1 


70. 0 




CUIO 


35. 4 


2. 8 


1. 9 


67. 8 


34. 6 



CupisNiQUE, Male Left 



CU 4 


34. 6 


2. 8 


2. 1 


75. 0 




CU 5 


33. 6 


3. 0 


1. 8 


60. 0 


32. 8 


CU 8 - - 


33. 9 


3. 1 


2. 1 


67. 7 




CUIO - 


35. 0 


2. 8 


1. 9 


67. 8 




CU13 


31. 5? 


2. 9 


2. 2 


75. 9 












Mochica, jMale Left 


M19 ^ 


32. 6 


3. 0 


1. 7 


56. 7 













CupisNiQUE, Female Right 



CU 1 

CU 9 


32. 9 


2. 4 


1. 8 


75. 0 


GUll - 


20. 3 


2. 5 


1. 8 


72. 0 





CupiSNiQUE, Female Left 



CU 9 


1 

31. 1 


2. 3 


1. 8 


7S. 3 


cull 


29. 4 


2. 5 


1. 8 


72. 0 











DISCUSSION 

The foregoing analysis of the skeletal remains of two culturally 
distinct populations from the north coast of Peru emphasizes the fact 
that the only demonstrable morphological difference between them 
is based upon the presence or absence of cranial deformity. Partly, 
of course, this similarity may be due to the small number of specimens 
available, for certain suggestive differences do appear to distinguish 
the whole collection of deformed and undeforraed crania of the 
Chicama Valley. For the present, therefore, these data on culturally 
identified skeletons are of value for this indication, since heretofore 
there has been a lack of even this much information. 

In analyzing the culturally identified material I have introduced 
measurements on a larger and probably statistically adequate series 
of undeformed crania from the Chicama Valley, and have shown that 
it is fairly homogeneous. Unfortunately, we can never know the cul- 
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tural composition of this series; still it can serve for comparisons with 
other undeformed populations as data thereon become available. 
Since such data are not yet available from Peru, I have not considered 
it necessary at this time to make extensive comparisons beyond this 
area.' 

Ill this connection, possibly because of bein^ a North American 
working with South American materials, I should like to examine a 
statement to which rather frequent reference has been made in the 
recent Latin American literature, namely, that the Old Peruvians 
and the Pueblos of Arizona and New Mexico are of one and the 
same physical type. The current advocate of tliis generalization is 
Imbelloni (1938), but the idea appears to have been initiated by 
ten Kate (1891). As far as I can discover no one has supported 
with figures the claimed unity and distribution of this physical 
type. 

First, let us consider the claims. Ten Kate, because of his ex- 
periences in ilexico and our Southwest, was struck by certain ethno- 
graphic resemblances to this region when he visited the provinces of 
Catamarca, Tucuman, and Salta in Argentina (1894). However, it 
was not until 1896, when he published his report on the skeletal 
remains of the Calchaqui, that he called attention to the physical 
resemblances. He says (p. 62) : 

Siuco this was first written Dr. M. T. Newman has kindly permitted me to read and 
quote from his manuscript entitled “Indian Skeletal Material from the Central Coast of 
Peru ; an Archeologically Oriented Study in Physical Anthropology.” Rather than attempt 
to synthesize fully his and my findings, I shall call attention merely to some points that 
are of especial interest here. 

Doctor Newman has assembled four series of crania, each from a different period and a 
different valley and varying in number from 14 to 41. Although certain differences are 
detected from period to period, they are not extensive or constant, and Doctor Newman 
believes that he is dealing primarily with only one physical type. This type, it should 
be noted, is brachycranic. The cranial indices of all the undeformed males give the follow- 
ing frequency distribution in relation to that for the Chicama Valley (see p. 163) : 





Central 


Chicama 


Class 


Coast 


Valley 


65-69.0 - 


— 


1 


70-74.9 _ — _ 


4 


7 


75-79.0 ^ - _ _ -- - 


9 


25 


.S0-R4 n 


42 


25 


,sr._.qo 0 


20 


6 


00-04 0 


4 


1 




79 


65 



According to these distributions, and in spite of the inclusion in both series of some slightly 
deformed individuals, there appears to be a distinctly greater tendency toward brachyerany 
on the central coast. 

As for fronto-occipital deformity, Doctor Newman found it to be present in practically 
all his earliest or “Shell Mound” crania. In the Karly (Interlocking Style) Period the 
incidence falls to about one-third, but in the Middle Period it increases to about two-thirds. 
Finally, in the Late Period intentional deformity almost disappears, and the great majority 
of the crania are either undeformed or show slight to moderate posterior flattening. This 
situation seems to parallel that in the Chicaraa-Mochc-Virfi region, where intentional de- 
formity is present In the Cupisnique period, disappears in the sub.sequent Mochica period, 
and reappears later only to taper off ultimately. 
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111 leaving South Ainoiica in oriier to searcli faitlu*’* north for attinities or 
resemblances, our tlioiiglit is arrested involuntarily first of all at central 
Mexico, then tinally at tlie plains and canyons of Ai’izona and Mexico. 

There are above all the crania from ancient sepulclan-s of Santiago TlalteUdco 
described by Haniy [1891], which liy their general morphology, their strong 
braciiyceidialy and tlie high indicias of the orbit and n<»se recall certain types 
of our Calchaqui series. The practice* of enterring the Hexed body in poltmy 
vessels was likewise followed by this ancii'iir population, a custom which, as 
Hamy remarks, was, with numerous variations, adojite^al liy a g:r»‘at many 
Amerhan tribes, witliout indicating by that necessarily an ethnic allinity. xVs 
for the Saladoans and Cibolans [Matthews, I'^tilJ, ■•'epresentatives of the 
ancient civilization known as Shiwi, which I have compared so many times 
with the Calclnuiiiis, then* remains only to recall tlieir excessive bracbycepbaly. 
their small stature, tlndr free hyoid b(iiies, and linally the mythico-religious 
and mythico-sociologic analogies, which inu.st exist in the.se twt» civilizations at 
ti:eir extrenu* limits ami wliicb 1 have already summarized elsewhere s<»me 
years ago [1894]. 

When w.e examine the '^excessive ])i*achycepha]y” referred to here 
we tind that it is laro-ely, if not entirely, due to artificial deformit}h 
Thus, ten Kate reports (1890, p. 31) that 60 percent of his Calcliaqni 
skiilis are definitely deformed and many others show asymmetry 
(plai»'iocephaly). He says further (p. ?^2) that the frontal bone is 
commonly flattened and that the resuttino* deformity type is like 
that from Trujillo, Peru.'^ We may suspect deformity also in the 
case of Hamy’s six crania from Santia^’o Tlaltelolco, Mexico, since 
(he cranial indice.s range from 81 to 91. As for Matthevrs' Pueblos, 
he says quite frankly : 

The occipitid HaUening here i*(‘f‘MTcd to, must he earefidly distinguished 
from that produced iiitentioimlly l>y th<* ancient 1 Peruvians, hy the Flatheads of 
our Northwest coast, and hy other rac(*s. In the latter there is an anterior 
coniuer-flattening produeed hy the i^rcssnro applied to the forehead; in the 
former there is no frontal llattening (p. ITS). 

There are Id skulls wliich, if never s(*en in connection with the rest of the 
collection, might readily he regarded as uormal skulls. Taken by themselves, 
the fact that they are deformed is not obvious; studied along with the rest 
of tlu' group, where there is every gradatiem from the inosi unquestionably 
Rattened to the apparently normal, the observer lias iii) donlit tliat the cau.ses 
which operated in distorting the former class have had their effect too in 
sliapiug the latter, and he feels uncertain where, in any shortened skulls, he 
is to draw the dividing line between the normal and the abnormal (p. 178). 

Independently of ten Kate, and on the sole basis of a trip around 
the world that did not include South America or our Southwest, 
Eoiiarelli (1909) related the Pueblos and Andean ])eoples in a classi- 
fication of mankind. The whole matter is disposed of in the follow- 
ing brief statement (p. 963) : 

I call by the name “Pnehlo-A.iKliniair’ tlie population inhabiting the more or 
less mountainous parts of Arizona, Colorado, Now ^lexico, Central Am(*rica, 



® Cf. also Vircbov/, 1S92, p. 11. 
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ami the Andes Mountains of {South America (Moclii, Pueblos, Apaches, Peruv- 
ians, Araucanians, Tehuelchi or Patagonians, etc.) These peojiks present gen- 
erally an extreme similarity between male and female i-hysioguomies, cranium 
similarly brachycephalic, very broad face with rounded chin. 

Von Eickstedt’s clas.sification of 1933, while not combining North 
and South American groups, nevertheless indicates certain similari- 
ties and dilfereuces, especially as between the groups here under 
discussion. It will be noted that his arrangement is based almost 
entirely on the living; thus, he says (pp. 721-724) : 

Before we turn to tlie treatment of the remains and the diffusion of these four 
South American races, let us note, if only for nemotechnical reasons, the very 
clear connection between area and race. The four regions of the southern con- 
tinent are as follows: (1) The extended chaiii of the Andean Mountains on the 
west coast, (2) the broad tablelands in the southeastern part terminating in a 
point to the south, (3) the large forest-covered basin of the Amazon in the 
interior of Brazil, and finally (4) the Brazilian mountainous area in the east. 
To these correspond respectively the above mentioned races of the (1) Andids, 
(2) Pampids, (3) Brazilids, and (4) Lagids, if we overlook for the moment slight 
overlappings and displacements. 

^Moreover, there is remai'kable agreement between the large groups of IP>min- 
idae in North and South America. Here as there we have four races, and even 
two round- and two long-headed races in each. Here as there the round-headed 
races inhabit either the mountains (Andids and Pacifids) or the south (Pampids 
and Centralids) ; whereas the long-heads dwell in the northern forests (Brazilids 
and Silvids) or as older strata on the marginal areas (X^agids and Margids). This 
is of course no accident. 

Andids , — The arc of the western and central round-headed races of North 
America is continued on South American territory in the race of the Andids which, 
directly adjoining the Centralids,® occupies the long range of the Andes. Just 
as the Centralids are the culture-race of the Nortli, so are the Andids that of the 
South. But where the generally higher culture of the Centralids has only suc- 
ceeded to a slight degree — if in itself of note — in producing realistic likenesses 
of human beings, the Andids, especially of the Prc-Incan era (Proto-Chimu cul- 
ture), became masters of the art of reproducing the human features. . . 

In physical types the Andids are medium round-headed, short to moderately 
long-faced, and rather short statured, being quite similar to the neighboring 
Centralids in that respect, as even d'Orbigny [1S39] had already observed. But 
the features themselves are essentially difiorent. The lines are marked, sharply 
drawn ; the nose long, often aquiline and very prmninent ; and the eheek bones 
very prominent. The shape, however, is short and plump. There is therefore 
nothing of the Centralid delicacy and almost liluropean configuration of the 
face. . . 

Finally, Imbelloni (1938) has sought to improve upon the foregoing 
classifications, and particularly that of von Eickstedt. In addition to 
substituting a geographical terminology, Imbelloni has divided von 

® According to von Eickstedt the are.o occupied by the Centralids includes the Pueblo 
region, Gulf States, parts of Mexico, and Central America. 
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Eickstedt’s Centralid group and combined the Pueblo ])oitioii Avith 
the Andean: Pueblo-Andid. The remaining portion, which embraces 
the peoples of southern Mexico, the Isthmus and adjoining parts of 
Colombia, he regards as a separate subdivision and gives to it 
the name ^Tsthinid.” Of the Pueblo-Andid group he says in part 
(pp. 235-236) : 

Ilahltat—Whnt will draw attention to my map is the dlseontlnuons character 
of the area, whose two sections, one of the northern continent and the other of 
South America, are separated by a wide gap. We shall see, in speaking of the 
Isthmids, that this discontinuity of the total area is to be interpreted as a recent 
plicnoinenon in the ethnographic history of AiiK'rica, and that the two sections 
are to be understood as originally connected. The northern part, or that of the 
Pueblos, comprehends all the territoi-y in which skeletal remains of the inhaln- 
tants of the “stone houses” and “plateaus” and the “cliffs” (Pueblos an 1 cliff- 
dwellers) have been exhumed, with an archeological trousseau [ajiiarl that in 
its abundance clearly distinguishes them from all the tribes that followed, no 
less than do physical characteristics, stature, indices, etc. We are dealing with 
the basins of the Kio Grande, the Colorado, and part of the Gila and Salado 
rivers, etc., and mountainous, semi-arid regions noted for cacti. The small 
number of living survivors of this ancient human group cannot give an exact 
indication of the extension of the original area ; they live especially in Arizona 
and New Mexico, surrounded and almost ignored by the new arrivals: Apache, 
Navajo, etc. An extension of the brachyoid area of the Pueblos is observable 
in the section east of the Mississippi ; the ancient skulls of Florida attest to 
the existence of a stratum that later was submerged by the migration of Ama- 
zonians coming by way of the are of the Antilles. 

The southern section includes part of Colombia, Ecuador, Peru, Polivia, north- 
ern and central Chile, the Andean region of the Argentine Republic and the 
Chaco of Santiago. 

Diagnosis . — Men of small stature (from 1.59 m. to 1.G2 m.). Skull brachy- 
morphic (cephalic index from 81.5 to 89), partly exaggerated by the effects 
of cranial deformation (both in the northern and the .southern area the 
artificial form “tabular erecta” is frequent ; it is absolute in the Pueblos and 
predominant in the areas in the extreme south of the South American section : 
Calchaqui and Chaquefios of the Salado River). Small head, especially in the 
women, but without platycephaly ; short face; nose with broad base, but with 
sufficiently long and salient dorsum ; bizygomatic diameter notably large. Torso 
quite developed in comparison with the limbs; thorax convex. Cutaneous color 
variable, but with a predominance of intense pigmentation. Body hair sparse; 
head hair coarse and flat, black ; iris obscure. 

The two tenninologic.s oompare as follows (Iinhelloni, 103S) : 



Ton Eicl-stedt ImhcUoni 

Eskiinid Snbarctid 

Pacifid - Columbid 

Silvid - - rianid 

Marsiid — Sonorid 

rentralid\ Jlstlimid 

Andid j ‘ ’ 1 Pueblo-Andid 

I’.razilid - - Aniazonid 

I’ampid - Pampid 

{ Laguid 
Fiiegnid 
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Those diagnostic characteristics, it will be recognized, are rather 
indefinite, bein^ derived partly from the living- and partly from the 
skeleton, iloreover, some of these chai-acters, such as bi‘oad face, large 
trunk, deej3 pigmentation, sparse body hair, and coarse black head 
hair, are generalized Indian features. Although Imbelloni recognizes 
the effect of deformity upon the cephalic index, lie does not ivcognize 
the essentia] difference in the types of defoianity in the two areas, as 
pointed out by ilatthews as long ago as 1801. (See above.) 

Tho data furnished by the present study, togethei’ with ether recent 
studies, jiermit us now to evaluate to a givater extent than heretofore 
the dilfei-ences between some of these physical types. In table 9 I 
have a.sseunbled four undefoianed cranial series that can be assigned to 
three of von Eickstedt's gi’oupings. The Peruvians, as we Inive seen, 
are distinguisiied from tiic xuieblos by von Eickstedt, but united into 
a single group by Imbelloni. The identification of the Spoon Kiver 
group (Illinois) as Centralid by Neumann, places it in the same group 
as the Pueblos according to both classifications. The third physical 
type, Sylvid of von Eickstedt or Planid of Imbelloni, is furnished by 
Neumann’s identification of the INIaples Mills groiij) (Illinois). 



Table 0. — Average differences hetween. cranial measurements (mm.) of various 

Indian types: Males 



Measurements 


Miscel- 

laneous 

Cnicaina 

(Amiid)! 


Old 
.'7 11 hi 
(Centra- 
li.l) 


MaT>ks 

(Sylvid) 


Suoon 
T:'iv('r ’ 
(Centra- 
lid) 


1 

1-2 


Mfieronet 
3- 1 


3S 

2 1 


Maximum number 


(50) 


(32) 


(24) 


(27) 








Diam. ant .-post, max 


176.8 


176.3 


182.5 


180. 1 


-0.5 


-2.4 


+3.S 


Diam. lat. max 


137. G 


132. 1 


137. 4 


140.0 


— 5. 5 


+2.6 


+ 7.9 


Bas.-brejt. height 


135. 1 


133.3 


141.7 


115.6 


-1.8 


+3.9 


+ 12.3 


Cranial index 


77.8 


7J^.9 


75. 4 


77.8 


-2.9 


+2.4 


+2.9 


.Mean ht. index 


88.0 


86. 5 


SS.6* 


91.0* 


' H-0. 5 


+2. 1 


+ 1.5 


Alv. pt.-njision 


GS. 2 


73.3 


75. 1 


75. 0 


-H5.1 


-0. 1 


+ 1.7 


Diam. biz, max 


135. 0 


133.8 


136. 5 


140. 4 


-1.2 


+3.9 


+6.6 


Facial index, upper 


50.2 


516 


54.9 


53.3 


+4.4 


-1.6 


-1.3 


Endobas.-nasion . 


100.4 


99. 5 


101.2 


105.5 


-0.9 


+ 1.3 


+6.0 


Endobas.-preal V. ] it 


100.3 


98.0 


98. 8 


102. 1 


-2.3 


+3.3 


+4.1 


Orbital ht. mean 


33.9 


34.9 


35. 0 


34.4 


+1.0 


-0.6 


-0.5 


Orbital br. mean 


38.0 


37.9 


7 


? 


-0. 1 


7 


9 


Orbital index mean. 


so. 1 


92.0 


? 


9 


+2.9 


7 


7 


Nasal height . 


48. 9 


51.0 


54.0 


53. 5 


+2.1 


-0.5 


+2. 5 


Nasal breadth 


24.4 


25.2 


26. 1 


27.0 


+0.8 


+0.9 


+ 1.8 


Nasal index ... 


IfO.O 


40.3 


48.5 


50.4 


-0.0 


+ 1.9 : 


+ 1.1 


epper alv. arch length 


54.3 


51. 2 


54.6 


56. 7 


-0. 1 


+2.1 


+2.5 


Upper alv. arch breadth _ ... 


64.3 


64.7 


65.7 


67.6 


+0.4 


+ 1.9 


+2.9 


Upper alv. arch index 


US. 5 


119.6 


121.2 


118.0 


+ 1.1 


-3.2 


+ 1.G 


Average dilTorenee . _ 










1.80 1 


2. 06 


3. 76 


: 1 




1 


1 







1 Naraos in paruntheres refer lo von Eiukstedt’s ulassifieation (1933). For the equivalent terms in Im- 
belloni’s classifieation (193s), see footnote 10, p. 175. 

2 Urdlicka,jl931, pp. 7-10. 

3 Neumann, 1941b, i). 80. 

< Calculated from means. 
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The comparison carried out in table 1) is by means of the sim]^le 
and probably crude device known as the average difference of the 
means. This method has been employed by Shapiro and others to call 
attention to metrical similarities among peoples of the far noi th (see 
Stewart, 1939). x^^ccording to the current interpretation of the aver- 
age difference, a tignre that approaches 2 suggests a doubtful iden- 
tity of type. From tins point of view there is little justification for 
grouj)ing together the Pueblo and Spoon Piver gi’oups. On the other 
hand, the Spoon Piver and Maples Mills groups are perhaps properly 
sepai’ated as diffei'ent types. However, if an average difference of 
L'.Oi) is sufficient to separate Centralid from Sylvid, it is debatable 
whether a difference of 1.8 is sufficiently low to warrant the union of 
the Pueblos and Peruvians, 

Viewed from another angle, the first two groups in table 9 repre- 
sent peoples of small build, whereas the last two groups are of lai’ge 
build. Tills difference in build is reflected in the high average differ- 
ence lietween groups 2 and 4. Xow, if instead of comparing sizes we 
compai-e shapes, we find that tlie average differences between the in- 
dices are 2.0G (groups 1-2), 2.30 (3-H), and 2.28 (2-4). Thus, the 
Peruvians are distinguished from the Pnelffos by having a distinctly 
rounder head, broader face, and lower orbits. Both of tliese groups 
in tuiai are distinguished from the remaining two groups chiefly by 
the difference in relative head height. 

The data on stature are also of interest in the pi'esent connection. 
We have seen that male stature in the Chicama Valley, as computed 
l)y Peai'soids formula c, is 159.4 cm. Hooton’s data on the Pecos 
Pueblo (1930) when handled in the same way yield a figure of 162.2. 
xVlso, Hooton’s data on IMadisonville (1920), which Xenmann (1941a) 
lias identified as Centralid, give a stature near 167 cm. Tlie Sylvids 
are probably just as tall as the Madisonville population. Although 
these figures may be regarded as comparable Avithin the limitations 
of the series, because they are all calculated in a like manner, they do 
not entirely accord Avith the data on the living. Thus, the modern 
highland male population thi’ough Ecuador, Pern, and Bolivia has a 
stature close to 160 cm. (cf. Gillin. 1941; Hurtado, 1932) : the recent 
Pueblos average 164 cm. (Hrdlicka, 1935). 

These facts all go to shoAv that the generalization Ave have been 
considering is based upon too little knowledge of the pli3\sical composi- 
tion of the American Indians. Although this criticism naturally does 
]iot invalidate the general classificatoiy .scheme, nevertheless it casts 
doubts upon the scale of the differences that distinguish the indiAud- 
ual types, as well as their distribution and number. 

EA^eiyone Avill admit that the American Indian is variable in all 
his physical characters and, furthermore, that some temporal and 
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^'eogi’apliical segregation of tliese characters is evident. In spite of 
this there has been remarkably little elTort to define clearly the nu- 
merous physical lyi)es that have been named. This circumstance 
introduces an (dement of subjectivity into the matter and makes it 
difficult for others to judge the validity of published statements con- 
cerning the identification of types. Consequently, the whole science 
is threatened with a meaningless jargon. 

Unfortunately, such classifications have a way of catching the 
imagination, so whatever misconceptions they introduce are likely 
to be disseminated widely. Already these types, which grade into 
one another, are being visualized as distinct entities. This in turn 
becomes an argument foi* the polygenesis of the American Indian. 

CONCLUSIONS 

Having dealt so extensively with a generalization associated with 
the basic material of this study, it is desirable that all the conclusions 
be summarized here. 

First, I shall point out that the Cupisniqne and Mochica skeletal 
remains, here described for the first time in some detail, are inadequate 
for satisfactory metrical comparison. The only obvious physical 
difference between the two groups is the front o-occi pi tal deformity — 
a cultural trait registered in bone — which is present in the Cupisniqne 
group alone. However, in viev; of the scarcity of data on culturally 
associated skeletal material from Peru, I feel that even the present 
record is a contribution. 

In expanding this study to include the miscellaneous undated skulls 
from the Chicaina-Moche-Virii region, I have attempted to answer two 
questions: (1) How does the homogeneity of the undeformed series 
compare with that of other populations? and (2) Were the people 
who deformed their heads of the same skull type as those vrho did not 
follow this custom ? The answer to the first of these questions seems 
to be that the miscellaneous undeformed Chicama series is about as 
homogeneous as the American undeformed crania available for com- 
parison from one culture or site. 

As for the second question, I have concluded that there are certain 
significant differences between the deformed and undeformed series 
that are independent of deformity. There is a possibility, therefore, 
that these differences likewise may distinguish the Cupisniqne and 
]'.Iochica groups. 

Finally, I have used the undeformed Chicama series as an example 
of the Piieblo-Andid physical type, defined by Imbelloni, for the 
purpose of carrying out metrical comparisons with a representative 
Pueblo series, as well as with series representing other physical tjq^es. 
My conclusion is that, as it stands now, this classification of American 
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Indians into seATral pln^sical types is a generalization based upon 
rathei* meager evidence as to their physical make-np. At least until 
the types are defined better, particularly in reference to skeletal ma- 
terial, and until the distribution and number of types are worked out 
more clearly, the classification of Indian groups on this basis should 
not be made an end in itself. 
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APPENDIX 

MEASUREMENTS (CM.) AND INDICES OF INDIVIDUAL SKULLS 
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1 For definitions of ineasureinonts sec IlrdliCka, 1939. 

2 Y = young adult; M = middle age; 0=old. 

» Iluaca Kidder. 
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MEASUREMENTS (CM.) AND INDICES OF INDIVIDUAL SKULLS— Con. 
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MNASniKMENTS (CM.) AND INDICES OF INDIVIDUAL SKTM.LS -Coil. 
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